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Attachment C

Introduction

This attachment describes the cost-effectiveness analysis performed for each of
the energy efficiency programs proposed by Bay State Gas for implementation during the
5-Year Program Period beginning May 1, 2004 through April 30, 2009. The first section
of this attachment is a copy of GDS Associates, Inc.’s (“GDS”) “Report for GasNetworks
on Benefit/Cost Screening Results for Regional Natural Gas Energy Efficiency
Programs”. GDS performed the cost-effectiveness analysis for the ten regional energy
efficiency programs' offered by GasNetworks member utilities, including Bay State Gas.
Analysis of the Company-specific® energy efficiency programs offered by Bay State Gas
was also performed by GDS and the results are summarized in the second section of this
attachment. ,

The cost-effectiveness of the Bay State Gas energy efficiency program portfolio
(both regional GasNetworks and Company-speciﬁcj is summarized in Table 1. Cost
effectiveness results for all programs offered by the Company show an overall portfolio
benefit/cost ratio (“BCR”) of 2.29.

! The ten regional programs analyzed by GDS are: the Residential High Efficiency Heating Rebate
Program, the Residential High Efficiency Water Heating Rebate Program, the Residential ENERGY STAR
Thermostat Rebate Program, the Residential ENERGY STAR Homes Program, the Residential ENERGY
STAR Windows Program, the C&I Infrared Rebate Program, the C&I High Efficiency Heating Rebate
Program, the C&I High Efficiency Water Heating Rebate Program, the C&I ENERGY STAR Thermostat
Rebate Program, and the C&I Efficient Food Service Equipment Rebate Program.

? The company-specific programs are: the Residential Custom Measures Program, the Residential Low
Income Measures Program, the C&I Multi Family Custom Measures Program, the Small C&I Customer
Measures Program, and the Large C&I Custom Measures Program.

Bay State Gas Company
Energy Efficiency Program Plan: May 1, 2001 - April 30, 2004 C-1-2



Attachment C

Table C-1
Bay State Gas Energy Efficiency Program Portfolio
Summary of All Benefits vs. Costs and BCRs

NPV Total | NPV Total
Benefits Costs
Program/Initiative (2004%) (20045) BCR

[Residential High Efficiency Heating Rebate $ 16,919,599 $ 4,725,341 3.58
|Residential High Efficiency Water Heating Rebate | $ 463319 $ 256,046] 1.81
IResidenﬁal ENERGY STAR Thermostat Rebate $ 1,582,054] $ 446,005} 3.55
IResidential ENERGY STAR Homes $ 5237,131] $ 3,658,794] 143
[Residential ENERGY STAR Windows $ 68392171 $ 1,956,582] 3.50
C&1 High Efficiency Heating Rebate $ 901,191
$
$
$
$
$

$ 248,028 3.63

C&I High Efficiency Water Heating Rebate 61,3281 $ 30,707} - 2.00
(C&I ENERGY STAR Thermostat Rebate 158,205) $ 43,168t 3.66
C&I Infrared Rebate 2,321,715F $ 351,799 6.60
IC&I Efficient Food Service Equipment Rebate 837,560 $ 241,793] 346
[Total GasNetworks programs 35,321,319] $11,958,263] 2.95
|Residential Weatherization $ 8,458,629 $ 4,690,602 1.80
[Residential Low-Income Single-Family $ 76582581 $ 4,339,965] 1.76
IC&I Multi-Family $ 85336100 $ 5,108265 1.67
Small C&I Custom Program $ 16,815,076] $ 9,310,100 1.81
|[Large C&I Custom Program $ 23,540,812 $ 8,433,305 2.79
Total Company-Specific Programs $ 65,006,385 $31,882,237F} 2.04
IMA Building Code Support (Res. and C&I) N/A
IMarkét Transformation N/A
|Residential Total $ 47,158,207) $20,073,335] 2.35
IC&I Total $ 53,169,497} - $23,767,165] 2.24
Total All Programs $ 100,327,704}  $43,840,500] 2.29

B'ay State Gas Company
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Final Report for GasNetworks on Benefit/Cost Analyses of Regional
Energy Efficiency Programs — March 25, 2004

PREFACE

This report provides benefit/cost ratios for all ten regional GasNetworks programs
in Massachusetts for the period 2004 to 2008. Benefit/cost ratios have been
calculated in accordance with the guidelines established in D.T.E. Docket 98-
100. The overall benefit/cost ratio for all ten regional programs combined is
shown in Table 1, along with the net present value savings for all ten programs
over the study period. The appendices of this report list the key input
assumptions for energy efficiency measure costs, savings, and useful lives (and
their sources). ,

GDS Associates would like to thank the following GasNetworks members for
their constant support in assisting GDS to complete the benefit/cost analyses
included in this report: Matthew Dugan and John Neuhauser (Project Manager)
- of KeySpan Energy Delivery; Derek Buchler and Marjorie 1zzo of Bay State Gas
Company; Michael Sommer and Ken Sadlowski of Berkshire Gas Company; Deb
Jarvis of Fitchburg Gas and Electric Light Company; Jim Carey of New England
Gas Company; and Lisa Shea and Charles Olsson of NSTAR. All GasNetworks
members reviewed drafts of this report and provided valuable insights and
comments to GDS throughout this project.

Richard F. Spellman
Vice President

GDS Associates
March 25, 2004
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Benefit/Cost Screening Results — Final Report
GasNetworks Regional Programs

1.0 Introduction

This report provides the benefit/cost ratios for nine existing and one proposed
(Energy Star Windows) GasNetworks regional market transformation (MT)
energy efficiency programs. The cost effectiveness analyses presented in this
report assume that these programs will continue at least through 2008 and they
are |mp|emented in the service areas of GasNetworks member utilities in
Massachusetts.! This report describes the benefit/cost test?® used for cost
effectiveness screening, the process used to develop benefit/cost ratios, the
basis for assumptions common to all programs (e.g., avoided gas and electric
costs, real discount rate, general inflation, etc.), and sources for other
assumptions underlying the costs and benefits for these ten regional energy
efficiency programs. The analysis period for the cost effectiveness analyses of
these regional programs starts in program year 2004 and includes annual budget
estimates supplied by GasNetworks members for five years. The results of this
study for GasNetworks indicate that all of the regional GasNetworks programs
are cost effective according to the Total Resource Cost Test, with an overall
benefit/cost ratio of 2.88 for the study period. The net present value of program
savings for these ten GasNetworks programs for the State of Massachusetts is
$104.5 million in 2004 dollars.

‘The ten GasNetworks regional programs analyzed in this report include the
following:

GasNetworks Residential Programs

Residential High Efficiency Heating Rebate Program
Residential High Efficiency Water Heating Rebate Program
Residential ENERGY STAR Homes ‘

Residential ENERGY STAR Thermostat Rebate Program
Residential ENERGY STAR Windows Program :

obwNp=

GasNetworks Commercial Programs

1. C& I High Efficiency Heating Rebate Program
2. C & | High Efficiency Water Heating Rebate Program
3. C &1 ENERGY STAR Thermostat Rebate Program

! GasNetworks member gas utilities in Massachusetts include Bay State Gas Company,
Berkshire Gas Company, Keyspan Energy Delivery, Fitchburg Gas and Electric Light Company, -
New England Gas, and NSTAR Gas.

2 The GDS Team has followed the DTE's guidelines for cost effectiveness screening, consistent
with the DTE’s February 7, 2000 Order in DTE Docket 98-100.
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4. Efficient Food Service Equipment Rebate Program
5. C & | Infrared Rebate Program

GDS has worked with GasNetworks’ members to complete cost-benefit analyses
of the ten regional programs listed above. The benefit/cost analyses have been
performed using a GDS Associates benefit/cost screening model. This model is
described in further detail in section 2.3.2 of this report, and the output of the
model for the GasNetworks regional programs is provided in Table 1 of this
report. :
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2.0 Benefit/Cost Results

This report presents updated information on the cost effectiveness of the ten
GasNetworks regional energy efficiency programs, and describes the benefit/cost
screening methodology used to develop Total Resource Test benefit/cost ratios.
An overview of the information in this report is listed below:

o Section 2.1 presents benefit/cost results for the ten regional programs

e Section 2.2 describes the benefit/cost test used for cost effectiveness
screening

e Section 2.3 describes the process used to develop benefit/cost ratios

o Section 2.4 presents information on other underlying assumptions used in the
cost effectiveness screening analyses

e Section 2.5 presents a brief discussion of key cost effectiveness issues

o Section 2.6 presents a brief discussion of performance indicators that are
integral to tracking progress of market transformation programs but are not
accounted for in cost effectiveness tests

2.1 Benefit/Cost Results for All Programs .

Table 1 on the next page lists for each GasNetworks regional program (as well
- as a ratio for all programs combined) the Total Resource Cost (TRC) Test ratio
for program years 2004 to 2008. Company-specific benefit/cost ratios for each of
the ten GasNetworks programs are provided in Appendix D of this report. The
GDS Team has used the GDS benefit/cost spreadsheet model to calculate the
benefit/cost ratios. The appendices to this report provide detailed information for
the benefit/cost model runs:

o Appendix A provides residential sector measure costs, savings and useful
lives. '
o Appendix B provides commercial sector measure costs, savings and useful
- lives.
o Appendix C lists measure costs, savings and useful life assumptions for
Energy Star Windows. ' '
o Appendix D provides Company-specific benefit/cost ratios for each of the ten
GasNetworks programs.
.o Appendix E provides calculations of program benefit/cost ratios for the
regional GasNetworks programs with long-term market effects
¢ Appendix F provides year-by-year benefit-cost ratios for the ten GasNetworks
regional programs :
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2.2 Benefit/Cost Tests

The general costs and benefits that are included in the TRC test are shown in
Table 2 below and fgllow the definitions provided in the DTE Final Guidelines.

Table 2 — Components of Total Resource Test

Benefit/Cost Test Components: Total Resource Test
Benefits '
Avoided Gas & Electric Costs — Program X
Participants
' Avoided Gas & Electric Costs — Market X
Effects :
Other Avoided Costs (Water) X
Other Non Resource Benefits (where X
quantifiable)
Costs
Energy System Costs X
Program Participant Costs (In program) X
Participant Costs due to market effects X

2.2.1 The Total Resource Test

In general, the benefit categories included in the Total Resource Test, as shown
in Table 2, include gas system benefits and other measurable benefits (for
example, participant resource benefits, participant non-resource benefits and
benefits due to measurable market effects). Where applicable, the benefit/cost
- analyses include assumptions about monetized savings beyond gas savings
(such as electricity savings associated with air conditioning systems in the
ENERGY STAR Homes Program and the ENERGY STAR Windows Program).
The benefit/cost ratios shown in this report do not include a full range of
participant non-resource benefits because such benefits could not be identified
and/or quantified. If additional benefits could be identified, program benefit/cost
ratios would be higher.?

® The February 2000 D.T.E 98-100 cost effectiveness guidelines state that participant non-
resource benefits shall account for those benefits that are specific to identifiable program
participants as well as to people reached in the target markets. Participant non-resource benefits
shall include factors such as, but not limited to, (i) reduced costs for operation and maintenance
associated with efficient equipment or practices; (i) the value of longer equipment replacement
cycles and/or productivity improvements associated with efficient equipment; (iii) reduced
environmental and safety costs, such as those for changes in a waste stream or disposal of lamp
ballasts or ozone depleting chemicals; and (iv) reduced disconnections for inability to pay.
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Costs used in the Total Resource Test for all programs studied in thvs report
include all program administrator costs* and program participant costs®.

2.2.2 Market Effects of Market Transformation Programs

Market effects have not been included in the initial benefit cost ratio calculations
prepared by GDS for this report.

2.3 Process Used to Develop Benefit/Cost Ratios

Listed below is a description of the process used to develop the benefit/cost
ratios provided in this report.

2.3.1. Evolution of GasNetworks Benefit/Cost Screening of
Energy Efficiency Programs

This report represents the second time that GasNetworks has worked with GDS
Associates to conduct regional cost effectiveness analyses of energy effi C|ency
programs. GasNetworks published a similar cost effectiveness report in
December 2000. This new report has been preceded by individual gas company
filings of benefit/cost information with the Department of Telecommunications
and Energy (“DTE”"). The prior work completed by individual gas company filings
in the late 1990’s has provided a strong foundation for this study.

To prepare this report, the GDS Team has followed the DTE's “Guidelines for the
Methods and Procedures for the Evaluation and Approval of Energy Efficiency

Programs” and calculated benefit/cost ratios for the GasNetworks regional

energy efficiency programs. The benefit/cost information provided in Table 1 of
this report provides the latest information available on projected program
expenditures, savings, value of the savings, and participation.

* The DTE's Guidelines state that “Program Administrator Costs shall include (i) payments to
vendors for energy efficient equipment and services; (ii) payments to contractors to plan for
and/or install energy efficient equipment; (iii) rebates or incentives paid to program participants or
vendors for energy efficient equipment and/or services; (iv) costs to check for proper functioning
of and maintenance of equipment installed; (v) costs to market energy efficient equipment and
services to customers and to seek participation in Energy Efficiency Programs; and (vi) costs to
develop, plan, administer, monitor, and evaluate Energy Effi cnency Programs.” Shareholder
incentives for the Companies' programs have not been included in benefit/cost calculations
gresented here because cost estimates for these incentives have not been finalized.

Program Participant Costs, according to the DTE Guidelines, include all expenses incurred by
program participants as a result of their participation in Energy Efficiency Programs, such as, but
not limited to, (i) the net cost of energy efficient equipment; (ii) the cost to plan for and install
energy efficient equipment; and (iii) the cost of energy efficiency services, such as inspections for
proper equipment functioning.
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2.3.2 The Model
2.3.21 Overview

The GDS benefit/cost screening Model was developed by GDS over the past
three years. The Model has been updated to reflect new assumptions relating to
program costs and benefits, the discount rate, the general rate of inflation,
avoided electric® and gas costs, etc. The updated model is a spreadsheet model
that calculates benefit/cost ratios based on assumptions about program costs
and benefits. The model runs in an Excel spreadsheet environment. The model
has the capability to accept multiple years of program modeling. For the analyses
included in this report, utility funding for all programs was assumed to start
program year 2004 and to finish five years later. Savings from program measures
are counted in the model over the entire useful life of measures. Several
Massachusetts utilities have previously filed benefit/cost analyses for their energy
efficiency programs with the DTE using the GDS benefit/cost model.

2.3.2.2  Calculation of Costs and Benefits

The definition of costs has been provided previously in this report in footnotes.
Benefits are calculated based on the energy savings of program measures and
estimates of future gas and electric avoided costs from an August 2003 study
prepared for the Avoided Energy Supply Component Study Group.” Other non-
gas benefits, such as O&M savings, are included where measurable. The GDS
Model uses all of this data to calculate the present value of the program benefits
and costs, and then calculates ratios of these values to produce benefit/cost
ratios for the Total Resource Cost Test. The present value of costs and benefits
was calculated over the expected duration of the useful life of the measures
installed resuiting from the program.

233 Development of General Assumptions

Working with input developed by the GDS Team and thoroughly reviewed by
GasNetworks staff, and using the DTE's February 7, 2000 guidelines, the GDS
Team worked with GasNetworks staff to prepare a set of general benefit/cost
study assumptions including program start and ending dates, the appropriate
discount rate, and gas and electric avoided cost projections.

® Several of the GasNetworks programs save electricity as well as gas. For example, the
ENERGY STAR Homes Program and the ENERGY STAR Windows Program save electric air
conditioning energy due to the improved thermal characteristics of participating homes.

" Avoided-Energy-Supply-Components Study Group, Avoided Energy-Supply Costs For
Demand-Side-Management Screening in Massachusetts, Final Report, prepared for the Avoided-
Energy-Supply-Component Study Group by ICF Consulting, August 2003.
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2.3.4 Preparation of Program Specific Data

The GasNetworks' staff and the GDS Team prepared the following input
assumptions for each of the five regional energy efficiency programs:

Overall market size and number of customers eligible for each program
Description of energy efficiency measures included in each program
Measure incremental costs

Utility costs (including projected rebate levels for 2004 through 2009)
Participant costs

Energy impacts (savings) for each measure or program

Measure life assumptions

Where data specific to GasNetworks were not available, estimates were derived
from other technical sources (such as' ACEEE, the Joint Management
Committee, the Federal Energy Management Program, the California Natural
Gas Energy Efficiency Potential Study, and the Lawrence Berkeley Laboratory
RESFEN Computer Model), through engineering modeling and building
simulation, or from GasNetworks’ members’ previous experience and-knowledge
of the technologies under consideration. Documentation of these key lnput
assumptions are provided in the Appendices of this report.

2.4 Underlying Assumptions

Listed below in Table 3 is an overview of the other major assumptions underlying
*the benefit/cost analyses for the ten GasNetworks programs.
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Table 3 - Assumptions List

CATEGORY

DESCRIPTION

Screening model

The GDS cost effectiveness
spreadsheet model

Realization rate

100%, unless noted otherwise

Environmental externalities - reduction
of SOx, NOx, particulates, and other
non-quantified benefits

None

-‘Program costs and rebates (utility
budgets)

Provided by the GasNetworks
members to GDS in February 2004

Gas and Electric Avoided Costs

Provided in the August 2003 Study
prepared for the Avoided Energy
Supply Component (AESC) Study
Group

General rate of inflation 2.5% per year
Nominal discount rate 4.41%

Measure savings See Appendices A & B
Measure costs See Appendices A &B
Measure lives See Appendices A & B

Program patrticipation and utility
budgets

Provided to GDS Associates by
GasNetworks members

Duration of utility funding

Programs start in program year 2004
and extend for five years
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2.5 Other Program Effectiveness Issues

In addition to collecting cost effectiveness information, GasNetworks has been
active in collecting data on the degree to which market transformation programs
are removing or reducing market barners to adoption of energy efficiency
practices and technologies.

A major reason for implementing market transformation programs is to
permanently move the point at which markets work and to remove market
barriers. Many of the program designs proposed by GasNetworks and other
regional and national orgamzatcons (NEEP, CEE, JMC, etc.) include significant
market effects and energy savings from installations of energy efficient
equipment during and after the termination of a market transformation program.

GasNetworks supports the consideration of long run market effects in program

screening analyses to the extent that market effects are measurable. The “base

case” GasNetworks cost effectiveness calculations presented in Table 1 in this

report do capture gas savings over the useful life of program energy efficiency
measures, but they do not include estimates of long run market effects for market
transformation programs. For benefit/cost sensitivity analyses including market
effects, see Appendix E of this report. In this Appendix, the beneficial market
effects impacts of installations of energy efficiency equipment done because of
the program (but where gas customers do not apply for gas utility financial

incentives) are examined. Four market effects sensntuvuty analyses are included in

Appendix E:

‘Market effects equal to 25% of annual “in-program” participation
Market effects equal to 50% of annual “in-program” participation
Market effects equal to 75% of annual “in-program” participation
Market effects equal to 100% of annual “in-program” participation

2.6 Future Considerations for Program Effectiveness Screening

Benefit/cost ratios are not the only measure of the effectiveness of an energy
efficiency program. GasNetworks recognizes that a main feature of market
transformation programs is their ability to remove or reduce market barriers and
to foster regional cooperation among utilities and other market actors.
GasNetworks member utilities continue to collect and analyze indicators of
market transformation to assess progress with reducing and removing market
barriers to energy efficiency.
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APPENDIX C

GasNetworks Residential Sector I-’rograms - Measure Lives, Costs, Savings -

March 25, 2004

Step Assumptions & BCRs for Energy Star Windows Run 1
Program -3-25-2004
Current Program

1 JUse latest natural gas avoided costs for Northern and YES
Central New England (published August 21, 2003)?

2 |[This is a forward looking analysis for this program. Base the YES
model run on 2004 to 2008 budgets and participants?

3 _]Average useful life of Energy Star Window 35 yrs.

4 lincremental cost of an Energy Star Window from Table V.10} $2 per square foot
of the October 23, 2002 report titled "Baseline ' '
Characterization of the Residential Market for Energy Star
Windows in the Northeast (page V-11).

5 JAverage square footage of glazing for a 2000 square foot 300
home in Massachusetts -

6 |Size of average window (in square feet) 10.

7 |Number of existing windows assumed for the base case 30
home

8 JNumber of windows purchased per participant 10

9 JAnnual mmbtu savings per household for gas space heat 1.96
for installation of 10 Energy Star windows - from REM/rate
model runs of March 12, 2004 and based on heating and
cooling degree days in Boston, Mass.

10 JAnnual kWh per household for electric air conditioning for 42
installation of 10 Energy Star windows - from REM/rate
model runs of March 12, 2004 and based on heating and
cooling degree days in Boston, Mass.

11 {Rebate amount per window $10 per window

12 [Total square footage of Energy Star windows installed (10 100

windows per home)

Prepared by - GDS Associates, Inc. - March 12, 2004
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May 2004 — April 2009

Attachment C-3 |

 Benefit/Cost Analysis
Bay State Company Specific Programs
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Attachment C

Cost-Effectiveness for Company-Specific Programs

The cost-effectiveness analysis of Bay State’s company-specific energy efficiency
programs and services to be delivered during the Pre-Approval period was conducted by
GDS Associates, Inc. using the Total Resource Cost (“TRC”) Test, in accordance with
the guidelines established in D.T.E. 98-100. All company-specific programs were found
to be cost-effective. Table C-2 summarizes fhe expected benefits, costs, and the
benefit/cost ratios for Bay State Gas-specific programs to be implemented during the

five-year Pre-Approval period.

' ‘Table C-2
Bay State Gas Energy Efficiency Program Portfolio
Summary of Company-Specific Benefits vs. Costs and BCRs

Program NPV Total Benefits’ NPV Total Costs’ BCR
Residential Custom Measures $8,455,993 $4,690,656 1.80
Residential Low Income Measures $7,658,258 $4,339,965 1.76
Multi Family Custom Measures $8,533,610 $5,108,265 1.67
Small C&I Custom Measures $16,815,076 $9,310,100 1.81
Large C&I Custom Measures $23,540,812 $8,433,305 2.79
Total Company-Specific $65,003,748 $31,882,291 204
Programs

The program benefits and costs are discounted at a nofninal annual discount rate of 441

percent and the currently projected average long-term inflation rate of 2.5 percent.

~ Bay State Gas has updated the energy efficiency program budgets and program
participation in its cost-effectiveness models. Additionally, each of the current model
assumptions were reviewed and updated to reflect current pfogram experience and

market conditions.

® Benefits include quantifiable savings of fossil fuels. There may be other non-resource benefits that have
not been quantified at this time.

* Costs include program planning, administration and implementation expenses; incentives paid to
customers; customer contributions; program marketing and evaluation costs.

Bay State Gas Company
Energy Efficiency Program Plan: May 1, 2004 - April 30, 2009 C-3-2



Attachment C

Bay State Gas has updated the energy efficiency program budgets and program
participation in its cost-effectiveness models. Additionally, each of the current model
assumptions were reviewed and updated to reflect current program experience and |

market conditions.

The cost-effectiveness screening model used by Bay State Gas for the GasNetworks
‘programs and its Company-specific programs was developed by GDS Associates, Inc.’
In accordance with the TRC test, the program costs include all utility program planning,
administration and direct implementation costs, incentives paid to cusfomers as well as
expenses incurred directly by the customer as a result of participation in the energy
efficiency program, and program marketing and evaluation costs. The program beneﬁts
have been calculated based on the gas savings of program measures and the avoided gas
supply costs. These avoided costs were updated recently by an August 2003 regional
study prepared for the Avoided Energy Supply Component Study Group.® The model
used to screen the Bay State Gas-specific programs uses all of these data to calculate the
net present value of the program costs and benefits over the expected life of the measures

installed resulting from the program.

Program-specific results from Bay State’s cost—effectlveness analyses are included in this
Attachment.

A description of the GDS model and related input assumptions is included in Sections 2.2 and 2.3 of
GDS’s report to GasNetworks entitled: “Report for GasNetworks on Benefit/Cost Screening Results for
Regional Natural Gas Energy Efficiency Programs”, dated March 25, 2004,
Avoided-Energy-Supply-Components Study Group, Avoided Energy-Supply Costs For Demand-Side-
Management Screening in Massachusetts, Final Report, prepared for the Avoided-Energy-Supply-
Component Study Group by ICF Consulting, August 2003.

Bay State Gas Company
Energy Efficiency Program Plan: May 1, 2001 - Aprtl 30, 2004 C-3-3
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